Are working memory training effects paradigm-specific?
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Complex span. Participants completed two complex span tasks, one verbal and one 1 9 2 visuo-spatial. For both tasks participants were presented with a series of storage items 1 9 3
interpolated with a same-domain processing task performed for a 6000ms period intervening 1 9 4
between the presentation of successive memory items. Participants were required to recall the 1 9 5
storage items in serial order at the end of the trial. Two practice trials were presented at a list 1 9 6
length of one item. Test trials were presented in blocks of 3. The first block started at a list 1 9 7
length of one (a single memory item followed by a processing episode prior to recall) and 1 9 8
increased by one item (additional storage item and an additional processing episode) if two or 1 9 9
more trials were correct in any block. Trials were scored as correct if all storage items were 2 0 0 recalled in the correct serial order and >66% of the processing items were correct. The tasks 2 0 1 discontinued if two of the three trials in a block were incorrect. A trial was incorrect if the 2 0 2 storage items were recalled incorrectly, accuracy for the processing tasks was <66%, or if 2 0 3
there were no responses for the processing tasks. The maximum span reached was scored.
0 4
This was counted as the span level at which the task discontinued.
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The auditory stimulus items in the verbal complex span task were the digits 1 through 2 0 6
to 9. Digital recordings of each item spoken in a female voice were p-centered -a process of 2 0 7
aligning the waveforms of the recordings so the digits sound regular (Morton, Marcus &
0 8
Frankish, 1976). Individual lists were compiled by sampling the digits drawn randomly 2 0 9
without replacement. Presentation rate was 1000ms; each spoken item had a duration of 2 1 0 750ms and was followed by an ISI of 250ms. The duration of the interpolated processing task 2 1 1 was 6000ms, starting after the presentation of the first list item. The processing activity was <500ms remaining of the 6000ms window. Participants were able to respond at the onset 2 2 0 of the second letter in a pair by clicking on an on-screen "rhyme" or "non-rhyme" button.
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For the visuo-spatial complex span task, participants were required to remember a 2 2 2 series of static, visually presented abstract line figures for serial recall. Each stimulus was 2 2 3 presented on screen for 1000ms (750ms followed by a 250ms ISI). The stimuli set consisted window. Participants could respond by clicking an on screen "same" or "mirror" button as 2 3 4
soon as each pair of shapes was presented.
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N-back. Two variants of the n-back task were used -one verbal and one visuo-spatial.
3 6
For both tasks, participants were presented with a series of stimuli one at a time. The stimuli 
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Three questions were addressed in the analyses. The first is whether the outcome 3 1 5 measures improve after training for each group. The second is whether there is evidence for 3 1 6
transfer to each outcome measure for the n-back and complex span training groups relative to 3 1 7 the no intervention group. The final question is whether there is evidence for each training 3 1 8 condition relative to the other paradigm (complex span or n-back). This is the most stringent 3 1 9
comparison that allows us to examine the paradigm-specificity of transfer. 
ensure the groups were matched at baseline in terms of age and gender. final training session and a Time 2 assessment that was identical to the Time 1 assessment.
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Participants in the no training group were contacted and asked to return to the MRC 3 3 8
Cognition and Brain Sciences Unit for their Time 2 assessment at intervals equivalent to 3 3 9
those taken for the trainees. There was substantial evidence for a null effect for differences in sessions where there was complete data for all participants (Sessions 2 to 18 for both tasks).
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There was equivocal evidence for an order effect for the verbal n-back, BF 10 =2.435 and the 3 5 5
visuo-spatial n-back training tasks, BF 10 =.48. Bayesian t-tests compared pre-to post-scores for each of the four outcome measures 3 7 8
for each training group (see Table 3 ). There was equivocal evidence for transfer to verbal 3 7 9
complex span, verbal n-back and visuo-spatial n-back following complex span training, with The second set of analyses examined evidence for transfer following training relative 3 9 0
to the no intervention condition. There was equivocal evidence for group differences at outcome measures. There was evidence for baseline group differences on the verbal n-back 3 9 6 task, BF 10 =3.811, Cohen's d=.908. To investigate whether group differences in post-test 3 9 7
scores on this task were associated with differences in baseline scores both centred baseline 3 9 8
scores and centred baseline score x group product terms were also entered into the regression The outcomes of the regression analyses for each transfer task comparing each active 4 0 6 training group to the no intervention group (testing for re-test effects) are reported in Table 4 .
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There was substantial evidence for an absence of transfer to verbal complex span following 
The third set of analyses compared transfer to each outcome measures across the two 4 1 7
active training groups (see Table 5 ). There was substantial evidence for the null hypothesis 
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This lack of cross-paradigm transfer is consistent with theories that explain training 4 4 5 gains in terms of working memory processes specific to particular paradigms. Dahlin et al.
6
(2008), for example, proposed that updating the contents of working memory is trainable.
7
This process would not be expected to contribute to non-updating paradigms such as complex routine for n-back) appears to operate at a more general level than item-level category.
7 0
The strength of transfer from complex span training to other complex span tasks with 4 7 1 different materials and distractor processing was more equivocal, varying between weak or 4 7 2 absent. Performance on the untrained visuo-spatial complex span task did not improve 4 7 3
following complex span compared with n-back training. There was also no evidence for 
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Instead, they appeared to learn how to do so in the context of the specific trained tasks.
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The present findings both add to other evidence for lack of transfer across complex Bayesian evidence supporting the absence of transfer. Journal of Experimental Psychology:
General, 147(6), 829. a short, face-to-face adaptive working memory training intervention in typical children.
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Infant and Child Development, 23(1), 84-103. 
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